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Electronic Optical Rain Gauge Calibration Check

Purpose:

The purpose of this procedure is to document the calibration check process for
the optical rain gauge (ORG) conducted by RESET during periodic visits to the
ARCS facilities.

Cautions and Hazards:

- Operators must have completed first-level electrical hazards training.

Requirements:

Optical Rain Gauge
Special-Design Cable

12 Volt Power Supply
Procedure:
A. Steps:

1.  Turn power to the ORG to OFF.
2.  Connect the TST-700A to the ORG as follows:
Older ORGs with Separate Test Connector:

a) Disconnect the shorting plug from the test connector on the
ORG.

b)  Connect P2 of the TST-700A Test Set to the test connector
on the ORG.

c) Ignore the 10-pin J3 jack and P1 connector on the Test 6
Set. (They are used for newer configuration ORGS.)

New ORGs with Test Connector Part of Main Connector:

a) Disconnect main connector from ORG.

b)  Connect main ORG cable connector into J3 of the Test Set.
c) Connect P1 of the Test Set into the ORG main connector.

d) Ignore the 6-pin Test Set cable. (It is used for older
configuration ORGSs.)
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3.
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10.

Turn power to the ORG to ON and wait 10 minutes for the ORG to
stabilize.

Read the user-supplied output device (DVM, datalogger, etc.) and
record the indicated voltage or equivalent rain rate. (If this is the first
data set taken, record the value as the calibration baseline; future
readings are compared to this baseline number.)

Note: Use the power supply ground for both signal ground and power
ground for the signal cable.

If the number is not within 10% of the baseline, contact ScTi about
returning the ORG for a factory calibration.

Turn power to the ORG to OFF.

Disconnect the TST-700A Test Set.

Reconnect the test connector or main connector.
Turn power to the ORG to ON.

Look at the lens of the ORG and clean if necessary.

V. References:

1. “TST-700A ORG Test Kit,” September 1996, Scientific Technology Inc.

VI. Attachments:

1. TST-700A ORG Test Kit Specifications
2. FM(DAQM)-001 SMET Calibration Comparison Form
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Attachment 1 B TST-700A ORG Test Kit Specifications

Accuracy:

Carrier Frequency:
Modulation:

Power:

Physical Size:

Physical Weight:
Temperature Operating:
Relative Humidity:

+2%
46 Khz + 500 Hz
50Hz +2 Hz

12 VDC from ORG under test

18cm X 14cm X 6 cm
1Kg

20£5C

50 £ 20%
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Attachment 2 SMET Logger Calibration Form FM(DAQM)-001
ARCS SMET Datalogger and Sensor Field Calibration Form

I. Calibration information

Calibration Field
Calibration Check Calibration
This is a (check which): X
. GMT Begin GMT End
Date: Time: Date:

Instrument / System:

GMT End

Time: ARCS #

TWP OMS Part Number(s):

SMET Data Logger

ZENO-3200(SMET)

Current Configuration Version:

Location

(eg. PNNL, Manus): Participant(s):

TWP OMS Serial Number(s):

New Configuration Version

Issued by: Signature(s):

Reference Instrument(s):

Fluke 8842A Voltmeter

Anemometer Drive

Vane Angle Bracket

T/RH Indicator / Probe

Digital Barometer

Rain Calibragtor

Reference Thermometer|

Spare T/RH Probe

Chilled Mirror

Verify that reference instruments' serial numbers above are correct or modified(check box if true)

Verify that SMET instruments' serial numbers below are correct or modified(check box if true)

Document(s) Referenced:

PRO(DAQM)-005.001

TWP OMS Part Number(s):
8842A

18801

18212

HMI41 / HMP41/45

PA11A

TST-700A

YSI4600

BA2/TP3

TWP OMS Serial Number(s

Document(s) Updated:
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Il Initial Values Reference: Reading: Reference: Reading: Reference: Reading:
Sensor / Element: Target Actual or Target Actual or Target Actual or
Serial Number: Actual Range Actual Range Actual Range
SMET/WindHi 10Hz /1ms 40Hz / 4ms 80Hz /16ms
250 rpm 800 rpm 1600 rpm
SMET/DirectionHi 0 deg. 45 deg. 90 deg. 180 deg. 270 deg. 355 deg.
SMET/WindLo 10Hz/1ms 40Hz [ 4ms™ 80Hz/16ms
250 rpm 800 rpm 1600 rpm
SMET/DirectionLo 0 deg. 45 deg. 90 deg. 180 deg. 270 deg. 355 deg.
SMET/Barometer bbss
Vaisala Tower Vaisala
MET/T YSI H YSI H YSI H
S /Temperature SI1 95 HMHO5 SI1 95 Probe SI1 95 HMI 31
SMET/RH HMH 95 Probe HMH 95 Probe Chilled-Mirror Probe
SMET/ORG before unscaled before Scaled
Were there calibration changes? (yes / no)

NOTES:
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IIl. Calilbration Change(if applicable)
Internal Original
Sensor or Parameter Sensor Serial No. Resistance Sensitivity Offset Quadratic
(Ohms) (Volts/Unit)
old old old old Oold
New New New New New
IV Einal Values
: Reference: Reading: Reference: Reading: Reference: Reading:
Sensor / Element: Target Actual or Target Actual or Target Actual or
Serial Number: Actual Range Actual Range Actual Range
SMET/WindHi 10Hz/1ms™ 40Hz /4ms™ 80Hz /16ms™
250 rpm 800 rpm 1600 rpm
SMET/DirectionHi 0 deg. 45 deg. 90 deg. 180 deg. 270 deg. 355 deg.
SMET/WindLo 10Hz/1ms™ 40Hz /4ms™ 80Hz /16ms™
250 rpm 800 rpm 1600 rpm
SMET/DirectionLo 0 deg. 45 deg. 90 deg. 180 deg. 270 deg. 355 deg.
SMET/Barometer bbss
Vaisala Tower Vaisala
SMET/Temperature YSI 95H HMHOS YSI 95H Prohe YSI 95H LI 31
SMET/RH HMH 95 Probe HMH 95 Probe Chilled-Mirror Probe
SMET/ORG before unscaled before Scaled
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V Statistics(if applicable)

No. of Samples:

CF Range Uncertainty

Std. Dev. %

%

PROBLEMS:




ARCS PROCEDURE:

ELECTRONIC OPTICAL RAIN

PRO(ORG)-005.002

13 September 2001

GAUGE CALIBRATION CHECK
Author: W. Porch Page 9 of 12
Attachment 3 Example of Completed Form
ARCS SMET Datalogger and Sensor Field Calibration Form
I. Calibration information
Calibration Field
Calibration Check Calibration
This is a (check which): X
Date: GMT Begin GMT End GMT End ARCS #
Time: Date: Time:
6/30/00 3:12 7/1/00 3:20 2

Instrument / System:

TWP OMS Part Number(s):

TWP OMS Serial Number(s):

SMET Data Logger ZENO-3200(SMET) 300
Current Configuration Version: New Configuration Version
Vv991018.00
Location
(eg. PNNL, Manus): Participant(s): Issued by: Signature(s):
Nauru Korke/Porch

Reference Instrument(s):

Fluke 8842A Voltmeter

Anemometer Drive

Vane Angle Bracket

T/RH Indicator / Probe

Digital Barometer

Rain Calibraqgtor

Reference Thermometer|

Spare T/RH Probe

Chilled Mirror

Verify that reference instruments' serial numbers above are correct or modified(check box if true)

Verify that SMET instruments' serial numbers below are correct or modified(check box if true)

Document(s) Referenced:

TWP OMS Part Number(s):
8842A

18801

18212

HMI41 / HMP41/45

PAL1A

TST-700A

YSI4600

BA2/TP3

TWP OMS Serial Number(s

CA01719

#2

T1210149

T1450041

43

98B101084/95SH1000180

T151001

042(box2)

yes

yes

Document(s) Updated:

PRO(DAQM)-005.001
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II. Initial Values Reference: Reading: Reference: Reading: Reference: Reading:
Sensor / Element: Target Actual or Target Actual or Target Actual or
Serial Number: Actual Range Actual Range Actual Range
SMET/WindHi 10Hz / 1m/s 40Hz / 4m/s 80Hz / 8m/s
31103/5318 200 rpm 0.7 800 rpm 4.2 1600 rpm 8.1
SMET/DirectionHi 0 deg. 45 deg. 90 deg. 180 deg. 270 deg. 355 deg.
31103/5318 35 46.4 88.6 181.4 269.3 0.0
SMET/WindLo 10Hz / 1m/s 40Hz / 4m/s 80Hz / 8m/s
28399/55531 200 rpm .86 to 1.04 800 rpm 4.15 1600 rpm 8.0
SMET/DirectionLo 0 deg. 45 deg. 90 deg. 180 deg. 270 deg. 355 deg.
28399/55531 0.5 45.1 88.0 179.7 2715 353.6
SMET/Barometer bbss
unknown 1005.6 1005.2 1005.1
SMET/Temperature YS! 95H \H’mﬂg YSI 95H l?c\:vbeer YSI 95H VH%ISI"’;'E
S3740006 32.50 31.80 32.50 32.75 32.49
SMET/RH HMH 95 Probe HMH 95 Probe Chilled-Mirror Probe
S3740006 56 to 61.4 61.7
SMET/ORG before unscaled before Scaled
03317-C7 3.005 2.88 17810 170 drifts
181.5 dn to 166
Were there calibration changes? (yes / no) no
NOTES:

The wind calibrations began 6/30 at 03:12 and ended 05:00, the ORG calibration began 05:30
on 6/30 and ended 06:30, and the water bath temperature comparison began 7/1/00 at 2:45
and ended 03:20.
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IIl. Calilbration Change(if applicable)

Internal Original
Sensor or Parameter Sensor Serial No. Resistance Sensitivity Offset Quadratic
(Ohms) (Volts/Unit)
Old Old Old Old Old
New New New New New
IV FEinal Values
Reference: Reading: Reference: Reading: Reference: Reading:
Sensor / Element: Target Actual or Target Actual or Target Actual or
Serial Number: Actual Range Actual Range Actual Range
. . 10Hz / 1ms 40Hz / 4ms
SMET/WindHi . . 80Hz / 16ms-
250 rpm 800 rpm 1600 rpm
SMET/DirectionHi 0 deg. 45 deg. 90 deg. 180 deg. 270 deg. 355 deg.
SMET/WindLo 10Hz /1ms 40Hz [4ms 80Hz / 16ms:
250 rpm 800 rpm 1600 rpm
SMET/DirectionLo 0 deg. 45 deg. 90 deg. 180 deg. 270 deg. 355 deg.
SMET/Barometer bbss
SMET/Temperature YSI 95H Vaisala YSI 95H Tower YSI 95H Vaisala
HMH95 Probe HMI 31
SMET/RH HMH 95 Probe HMH 95 Probe Chilled-Mirror Probe
SMET/ORG before unscaled before Scaled
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V Statistics(if applicable)

No. of Samples:

CF Range
Std. Dev. %

Uncertainty
%

PROBLEMS:

My computer kept getting PORT 1 Unavailable error. Set up Ttale with Dennis' computer but
when we went to download the next day Cnrl C did nothing and aparently the chilled mirror data
from Box 1 was lost. Then | tried the observer computer and we were able to initialize and

download chilled-mirror data from Box 2.




